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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1 ] The mounting process which mounts an electric element in the wiring circuitry layer formed in the front 
face of an imprint sheet, So that said electric element may be contained in the cavity formation process which forms a 
cavity in the 1st insulating layer which consists of thermosetting resin at least, and said cavity of said 1st insulating 
layer The imprint process which imprints said wiring circuitry layer and said electric element from said imprint sheet 
to said 1st insulating layer, The laminating process which carries out laminating sticking by pressure of the 2nd and 
3rd insulating layers by which the wiring circuitry layer was formed at least in the vertical side of said 1st insulating 
layer after an imprint process including thermosetting resin, The manufacture approach of the multilayer- 
interconnection substrate with a built-in component characterized by providing the process to which heat curing of 
this laminated material is carried out collectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is suitable for for example, a multilayer-interconnection substrate, the package 
for semiconductor device receipt, etc., and relates to the manufacture approach of a multilayer-interconnection 
substrate of coming to build an electric element especially in the interior of an insulating substrate. 
[0002] 

[Description of the Prior Art] Conventionally, electronic equipment is in the inclination for small and a thin and high 
definition multilayer-interconnection substrate to be further called for in recent years by development of a Personal 
Digital Assistant, and the spread of the so-called mobile computing which carries and operates a computer, although 
the miniaturization is progressing. 

[0003] in the conventional printed-circuit board, after etching this, forming a detailed circuit, after pasting up copper 
foil on the front face of the plate containing the organic resin called prepreg, and carrying out the laminating of this, a 
micro drill performs hole dawn of a through hole in a request location, and a metal is adhered to the hole wall with 
plating — making — a through hole — a conductor is formed and electric connection between each class is made. 
[0004] however — this approach — a through hole — in order to carry out rear-spring-supporter penetration, when the 
number of laminatings follows a conductor on increasing and the number of through holes increases it to the whole 
wiring substrate, the actual condition is the problem of it becoming impossible to secure a tooth space required for 
wiring arising, and being unable to respond to the lamination of the printed circuit board accompanying the light 
weight of electronic equipment, and a miniaturization, a miniaturization, and lightweight-izing. 
[0005] then, the inside of the beer hall recently formed to the insulating layer - metal powder - being filled up ~ a 
beer hall - after forming a conductor, the wiring substrate which carried out the laminating of other insulating layers, 
and was multilayered is proposed. 

[0006] Moreover, in mounting a semiconductor device, a capacitor element, a resistance element, etc. to the 
conventional printed-circuit board, a crevice is formed in the front face of the approach of carrying out the mould of 
the component which mounted these electric elements with solder etc. and mounted them to the wiring circuitry layer 
formed in the front face of a wiring substrate with resin, and an insulating substrate, the resin mould of the component 
is contained and carried out into the crevice, or there is the approach of closing a crevice airtightly with a lid. 
[0007] 

[Problem(s) to be Solved by the Invention] however, a beer hall - the approach of forming a conductor by restoration 
of metal powder - a beer hall - while minor-diameter-izing of a conductor is possible, although it was effective, even 
if it multilayered the wiring substrate more to the miniaturization of a wiring substrate at the point which can be 
arranged in the location of arbitration, since the component carried in the wiring substrate can be mounted only in the 
front face of a wiring substrate, there was a limitation in the miniaturization of a wiring substrate naturally. 
[0008] Therefore, this invention aims at offering the manufacture approach of the multilayer-interconnection substrate 
with a built-in component which can produce easily the multilayer-interconnection substrate which can raise the 
miniaturization of a substrate, and the packaging density of a component in the multilayer-interconnection substrate in 
which a semiconductor device and the electric elements (a capacitor element, a resistance element, a filter element, 
oscillation component, etc.) of electronic parts are carried. 
[0009] 

[Means for Solving the Problem] this invention person by forming the opening section for carrying out the mounting 
receipt of the electric element in a wiring substrate, as a result of repeating examination about the miniaturization of a 
wiring substrate which carried the electric element To that the small wiring substrate in which many electric elements 
were carried from that of a wiring substrate can be offered, and a pan By imprinting to the insulating layer in which 
the opening section was formed, after connecting an electric element to the copper foil on an imprint sheet with solder 
etc. beforehand, in case the wiring circuitry layer which consists of a metallic foil is formed by the imprint from an 
imprint sheet in producing a wiring substrate Without affecting an insulating layer in any way, it found out that the 
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wiring substrate which contained ^^■pmponent was producible, and resulted invention. 
[0010] Namely, the manufacture aft^ach of the multilayer-interconnection subsmfte with a built-in component of 
this invention The mounting process which mounts an electric element in the wiring circuitry layer formed in the front 
face of an imprint sheet, So that said electric element may be contained in the cavity formation process which forms a 
cavity in the 1st insulating layer which consists of thermosetting resin at least, and said cavity of said 1st insulating 
layer The imprint process which imprints said wiring circuitry layer and said electric element from said imprint sheet 
to said 1 st insulating layer, It is characterized by providing the laminating process which carries out laminating 
sticking by pressure of the 2nd and 3rd insulating layers which contain thermosetting resin at least, and the process to 
which heat curing of this laminated material is carried out collectively in the vertical side of said 1st insulating layer 
after an imprint process. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained based on a drawing. Drawing 1 is drawing for 
explaining the production process for manufacturing the multilayer-interconnection substrate with a built-in 
component of this invention. 

[0012] According to drawing 1 , first, as shown in drawin g 1 (a), the 1st elastic (B stage condition) insulation sheet 1 
containing thermosetting resin is produced, moreover, the conductive paste which forms in this insulation sheet 1 the 
through hole penetrated in the thickness direction by request, and contains metal powder in that through hole — 
screen-stencil — while carrying out attraction processing ~ being filled up — a beer hall — a conductor 2 is formed. 
Moreover, the opening section 3 for containing an electric element is formed in the predetermined part of this 
insulation sheet 1 . 

[0013] Next, as shown in drawing 1 (b), while forming the wiring circuitry layer 4 in the front face of an insulation 
sheet 1 , the mounting receipt of the electric element 5 is carried out at the opening section of an insulation sheet 1 . A 
metallic foil is stuck on the approach and 3 imprint film front face which the wiring circuitry layer 4 forms a resist in 
the approach and 2 insulation-sheet 1 front face which carry out etching processing and form a circuit pattern after 
sticking a metallic foil on the front face of the 1 insulation sheet 1 , and are formed by plating, and after carrying out 
etching processing of the metallic foil and forming a circuit pattern, the method of making insulation-sheet 1 front 
face imprint the circuit pattern which consists of this metallic foil etc. is mentioned. 

[0014] An insulation sheet 1 is made to imprint the structure which mounted the electric element 5 in the wiring 
circuitry layer 4 and the wiring circuitry layer 4 from an imprint film in this manufacture approach. The concrete 
approach is shown in drawin g 1 (bl) - (b3). According to this approach, after pasting up a metallic foil on the front 
face of the imprint film 6 which consists of a resin metallurgy group for example, it etches and the wiring circuitry 
layer 4 is formed ( drawing 1 (bl)). Then, an electric element 5 is mounted in the wiring circuitry layer 4 by solder, 
TAB, and wire bonding ( drawing 1 (b2)). 

[0015] Then, an insulation sheet 1 is received in the imprint film 6 with which the electric element 5 was mounted. 
After carrying out a laminating and being stuck by pressure so that an electric element 5 may be contained by the 
opening section 3 of an insulation sheet 1, The imprint film 6 can be removed ( drawing 1 (b3)), an insulation sheet 1 
can be made to be able to imprint the wiring circuitry layer 4 and an electric element 5, and the electric element 5 as 
shown in drawing 1 (b) can form in the opening section 3 the wiring layer of the monolayer by which mounting 
receipt was carried out. the beer hall formed in the insulation sheet 1 while being able to embed on the front face of an 
insulation sheet 1 by sticking the wiring circuitry layer 4 by pressure, since the insulation sheet 1 was in un-hardening 
or a semi-hardening condition and it was elasticity at this time — eburnation of the conductor 2 can be carried out. 
[0016] Moreover, in the above-mentioned example, fundamentally, although the wiring circuitry layer 4 which 
mounts an electric element 5 is made to imprint simultaneously with an electric element 5, it may form the wiring 
circuitry layer (not shown) which does not participate in mounting of an electric element 5 by which approach of of 1- 
3 which carried out coincidence to the electric element 5 with the wiring circuitry layer 4, or were mentioned above 
according to the individual. Moreover, the electric element 5 contained in the opening section 3 may be closed with an 
epoxy resin etc. in the condition of having been mounted in the wiring circuitry layer 4. 

[0017] Next, laminating sticking by pressure of the 2nd and 3rd insulation sheets 7 and 8 of a softening condition (B 
stage condition) is carried out, and insulation sheets 1 and 7 and the thermosetting resin in eight heat to the vertical 
side of the insulation sheet 1 with which the mounting receipt of the electric element 5 was carried out into the 
opening section 3 as mentioned above at sufficient temperature to harden, bundle up to it, and make it carry out full 
hardening, in addition - insulation sheets 7 and 8 — the wiring circuitry layers 9 and 10 and a beer hall — you may 
form suitably by the approach which mentioned conductors 1 1 and 12 above. Thus, as shown in drawing 1 (c), the 
multilayer-interconnection substrate which contains an electric element 5 can be formed in an insulating substrate 13. 
[0018] Moreover, according to this invention, the multilayer-interconnection substrate of all gestalten is producible on 
the basis of the manufacture approach of the above-mentioned multilayer-interconnection substrate with a built-in 
component. For example, as shown in drawing 2 , two or more opening sections 37 can be formed for the opening 
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sections 35 and 36 which contain j^^ectric' element of the IC component 33, c^^itor 34 grade, etc. in the 
insulating substrate 32 of a multil^^Finterconnection substrate in the same fiel^OT a different layer, and the 
mounting receipt of the electric element of these plurality can be carried out. Moreover, the surface mount of other 
electric elements 38 and 39 can be carried out also to the front face of an insulating substrate 32. Consequently, the 
multilayer-interconnection substrate which mounted the electric element in high density is producible not only a front 
face but inside an insulating substrate. 

[0019] In the above-mentioned manufacture approach, the insulation sheet containing the thermosetting resin used 
fully mixes constituents, such as a filler, with thermosetting organic resin or thermosetting organic resin with the 
means of a kneading machine, 3 rolls, etc., and fabricates this in the shape of a sheet with the rolling-out method, an 
extrusion process, a radiation method, a doctor blade method, etc. And it heat-treats by request and semi-hardening of 
the thermosetting resin is carried out. Resin heats at semi-hardening to temperature a little lower than sufficient 
temperature to carry out full hardening. 

[0020] And well-known approaches, such as processing according [ formation of the through hole (beer hall) and the 
opening section to the insulating layer of this condition ] to the exposure of a drill, punching, sandblasting or carbon 
dioxide gas laser, an YAG laser, excimer laser, etc., are adopted. 
[0021] 
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